RNA-binding to archaeal RNA polymerase subunits F/E: a DEER and FRET study.
RNA polymerases (RNAP) carry out transcription, the first step in the highly regulated process of gene expression. RNAPs are complex multisubunit enzymes, which undergo extensive structural rearrangements during the transcription cycle (initiation-elongation-termination). They accommodate interactions with the nucleic acid scaffold of transcription complexes (template DNA, DNA/RNA hybrid, and nascent RNA) and interact with a plethora of transcription factors. Here we focused on the RNAP-F/E subcomplex, which forms a stable heterodimer that binds the nascent RNA and thereby stimulates the processivity of elongation complexes. We used the pulsed-EPR method DEER and fluorescence spectroscopy to probe for conformational changes within the F/E dimer. Our results demonstrate that, upon binding of RNA, F/E remains in a stable conformation, which suggests that it serves as a structurally rigid guiding rail for the growing RNA chain during transcription.